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1.0  INTRODUCTION 
Shaw Environmental & Infrastructure, Inc., a CB&I Company, (Shaw) was subcontracted by 
AGVIQ, LLC (AGVIQ), under Contract No. AV12-3A137, Contract Task Order (CTO) JU02 to 
perform a Proton Reduction Technology (PRT) demonstration at Site 57, Naval Support Facility, 
Indian Head (NSF-IH), Maryland.  This Evaluation Report documents the demonstration 
activities performed at Site 57 between May 20, 2013 and July 18, 2013 and assesses the PRT 
performance. 

1.1 PURPOSE 

The work at Site 57 was completed in two phases.  Phase 1 was performed to evaluate the impact 
of PRT on the Building 292 grounding system and equipment.  A test report was submitted to 
AGVIQ on February 7, 2012 that summarized the findings of the Phase 1 work.  Phase 2 was 
performed to demonstrate that hydrogen and pH adjustment needed for reductive dehalogenation 
of chlorinated volatile organic compounds (cVOCs) can be generated using PRT in the Indian 
Head aquifer, under and near Building 292.  Detailed descriptions and results of the work 
performed during Phase 2 are included within Sections 2.0 and 3.0 of this report. 

1.2 SITE DESCRIPTION 

The NSF-IH is located in northwestern Charles County, Maryland, approximately 25 miles 
southwest of Washington, DC as shown on Figure 1.  The NSF-IH is a Navy facility, consisting 
of the Main Installation of the Cornwallis Neck Peninsula and the Stump Neck Annex on the 
Stump Neck peninsula.  The Main Installation contains approximately 2,500 acres and is 
bounded by the Potomac River to the northwest, west, and south; Mattawoman Creek to the 
south and east; and the town of Indian Head to the northeast.  Included as part of the Main 
Installation are Marsh Island and Thoroughfare Island, which are in Mattawoman Creek.  The 
Stump Neck Annex covers approximately 1,084 acres and is bounded by Mattawoman Creek to 
the northeast, the Potomac River to the northwest, and Chicamuxen Creek to the south-
southwest.  The NSF-IH provides services in energetics, ordnance devices and components, and 
other related ordnance engineering standards, including chemicals, propellants, and their 
propulsion systems, explosives, pyrotechnics, warheads, and simulators. 

Site 57, Building 292 TCE Contamination Area, encompasses the area located south of Building 
292 on the Main Installation of NSF-IH as shown on Figure 2.  Trichloroethene (TCE) was used 
in Building 292 for vapor degreasing and general cleaning activities between the mid 1960s and 
1989.  During the 1970s and 1980s, spent TCE (classified as listed F002 hazardous waste) was 
transferred from a tank inside Building 292 into drums via a pipe that passed through the wall 
near the southern corner of the building.  The drums were reportedly stored on a grass-covered 
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area near manhole MH-1.  It is believed that these operations have resulted in the contamination 
of soil and groundwater.  Partial dechlorination of TCE has resulted in the presence of cis-1,2-
dichlorethene (cDCE), and to a lesser degree, vinyl chloride in the aquifer.  The use of TCE at 
Building 292 stopped in 1989. 

1.3 PRE-CONSTRUCTION SUBMITTALS AND PLANS 

Shaw submitted the Final Work Plan for this project on June 28, 2012.  The following documents 
were included as Appendices to the Final Work Plan: 

• Program Quality Control Plan (PQCP) Addendum, 

• Accident Prevention Plan (APP), and 

• Proposed Project Schedule. 

1.4 REPORT ORGANIZATION 

This report is being submitted in draft form for review and comment by the Site 57 project team 
which includes representatives from NAVFAC Washington, AGVIQ, and the NSF-IH 
Environmental and Facilities Engineering and Acquisition Division (FEAD) offices.  The 
appendices included within this document provide the technical information compiled during 
remediation activities at the site. 

The remainder of this report is organized as follows: 

• Section 2.0 provides detailed descriptions of the PRT demonstration activities performed 
at Site 57.  The activities are summarized as follows: 

o Pre-mobilization activities; 

o Mobilization activities; 

o Demonstration set-up; 

o Step up testing; 

o PRT system monitoring and groundwater sampling; 

o Demobilization of personnel and equipment. 

• Section 3.0 provides a summary of demonstration results. 

• Section 4.0 provides conclusions of the demonstration results and recommendations for 
full scale implementation.  

• Section 5.0 identifies the references that were used in the preparation of this report. 

• Appendix A contains all of the laboratory analytical reports for samples collected during 
the demonstration 

• Appendix B presents the transportation and disposal documentation. 
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2.0 PRT DEMONSTRATION ACTIVITIES 
This section discusses the major field activities associated with the PRT demonstration activities 
at Site 57.  Figure 3 presents the site plan for Site 57.   

2.1 PRE-MOBILIZATION ACTIVITIES 

Prior to mobilization, Shaw attended a pre-construction meeting on September 13, 2012 with the 
FEAD, Remedial Project Manager (RPM), and representatives from the Base Safety, 
Environmental, and Fire Departments.  The meeting was used to present in detail the steps of the 
construction activities.  Lines of communication between Shaw, the FEAD, and the RPM were 
confirmed during the meeting.   

2.2 MOBILIZATION ACTIVITIES 

After receiving notice from AGVIQ and Navy approval of the Phase 1 results, Shaw mobilized 
back to Site 57 on May 20, 2013.  Shaw allocated available personnel, equipment, and materials 
to Site 57.  A project support area was established again at the Shaw construction trailer in the 
contractor compound area located outside of the restricted gate.  

2.3 BASELINE SAMPLING 

On May 20, 2013, groundwater sampling was performed by Shaw personnel to obtain baseline 
data prior to installation and energizing of the PRT system. Background samples were collected 
from electrode wells S57IW02 and S57IW03, and the monitoring well relatively down gradient 
of S571IW03 (hereafter identified as S57MW41).  Samples were collected utilizing low-flow 
sampling techniques and were analyzed for volatile organic compounds (VOCs), dissolved gases 
(methane, propane, ethane, ethene), volatile fatty acids (VFAs), anions, total iron, dissolved iron, 
and hydrogen.  Results from the sampling events are discussed in Section 3.0 and complete 
analytical results for each well are provided in Appendix B.   

Samples were obtained from each of the wells using a peristaltic pump and dedicated tubing.  A 
flow-through cell with a YSI, Inc. field meter allowed for measurement of field geochemical 
parameters (pH, oxidation reduction potential (ORP), temperature, specific conductivity, and 
dissolved oxygen).  All field meters were calibrated once at the beginning of the day and were 
checked periodically throughout the day to determine if re-calibration was required.  None of the 
parts on the peristaltic pumps or YSI came into contact with the samples collected, and tubing 
used to sample all wells was dedicated.  Therefore, decontamination of sampling equipment 
between samples was not necessary.  

Analysis of all samples was performed by Shaw’s New Jersey Certified Analytical Laboratory in 
Lawrenceville, NJ.  Prior to purging each well, groundwater elevation measurements were 
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collected using an electronic water level indicator.  Measurements were obtained from the top-
of-casing and recorded to the nearest 0.01-foot.     

2.4 DEMONSTRATION SET-UP 

On May 20, 2013, after completion of baseline sampling, the PRT electrodes were installed in 
wells S57IW02 and S57IW03 (Figure 4).  As shown in Figure 5, electrode wellheads that 
allowed for groundwater sampling and water level collection at the electrode wells were 
designed and constructed by Shaw.  The electrode in S57IW02 was initially set up as the cathode 
(negative) while the electrode in S57IW03 was initially set up as the anode (positive).  As shown 
in Figure 6, a control panel, containing a direct current (DC) power supply, a timer/polarity 
switch, fuses, and other electrical equipment was designed and constructed by Shaw.  The 
timer/polarity switch allowed for the timed switching of polarity at the electrodes (i.e., switching 
the anode to a cathode, and vice versa).  The control panel was constructed within a 
weatherproof enclosure that was delivered to the site (along with the electrodes) on May 20, 
2013.   

The control panel was placed on a gazebo, located approximately 75 feet from the electrode 
wells, and plugged into an existing 120 volt (V) alternating current (AC) power outlet (with a 
ground fault circuit interrupter) located on the side of the gazebo.  Additionally, a grounding rod 
was installed in the ground adjacent to the gazebo, and a grounding wire installed between the 
control panel and the grounding rod.  The DC power supply within the control panel converts the 
120V AC power into DC power, and allows for a DC current up to 30V to be applied to the 
electrodes.  Electrical leads were wired to the control panel and electrodes and run on the ground 
surface between the gazebo and the electrode wells. 

2.5 STEP UP TESTING – WEEK 1 

Testing consisting of stepped increases in voltage similar to the Phase 1 testing was performed 
during the first week to determine the optimum range of voltages required to achieve suitable 
current in the aquifer to maximize hydrogen production without exceeding the buffering capacity 
of the aquifer formation.  These tests were needed to determine the frequency of polarity changes 
necessary to optimize performance of the PRT system and to control pH changes. 

The PRT system was energized for the first time at 0855 hours on May 21, 2013.  Initially, the 
voltage of the power supply connected to the electrodes in the wells was set at 5 Volts of direct 
current (VDC).  A current of approximately 37 milliamps (mA) was measured at the DC power 
supply at this voltage.  While energized, the pH in wells S57IW02 and S57IW03 was measured 
and recorded at approximately one hour intervals.  Groundwater samples for hydrogen analysis 
were collected from S57IW02 at approximately 2.5, 4.5 and 6.5 hours after the system was 
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energized.  Additionally, one hydrogen sample was collected from S57IW03 at approximately 
2.5 hours after the system was energized.  

On days two and three of PRT system operation (May 22 and May 23, 2013), the pH in wells 
S57IW02 and S57IW03 was measured and recorded at the beginning of the work day, and at 
approximately two hour intervals for the remainder of the day.  Because minimal pH change was 
observed in the electrode wells during the first reading on each of these days (see Section 3), the 
system voltage was increased to 10 VDC and 15 VDC, respectively.  A current of approximately 
101 mA and 167 mA was measured at the DC power supply at these respective voltages.  
Groundwater samples for hydrogen analysis were collected on May 22, 2013 from S57IW02 at 
approximately 3, 5 and 7 hours after the system voltage had been increased.  Additionally, one 
hydrogen sample was collected from S57IW03 at approximately 3 hours after the system voltage 
had been increased.  No groundwater samples were collected on May 23, 2013. 

On day four of system operation (May 24, 2013), the pH in wells S57IW02 and S57IW03 was 
measured and recorded three times during the work day.  As per the work plane, the system 
voltage was left at 15 VDC because the pH was slowly climbing in well S57IW02, but had not 
reached the established target of 9 SU’s that would require the polarity to be switched (see 
Section 3).  One groundwater sample for hydrogen analysis was collected from S57IW02 in the 
morning. 

To allow for analysis of what is happening inside of the well, as opposed to the formation 
surrounding the well, pH measurements were collected within the first 2 minutes of well purging 
and hydrogen samples were collected after only 5 minutes of purging during Week 1 testing.  All 
hydrogen samples were shipped to the Shaw Lawrenceville lab for analysis.  The PRT system 
remained energized from this point to the completion of the demonstration (with the exception of 
two power outages, as discussed below.   

 

2.6 PRT SYSTEM MONITORING AND GROUNDWATER SAMPLING – WEEKS 2 THROUGH 7 

Based upon the results of the first week of step up testing and groundwater sampling, Shaw 
determined that the PRT system would continue to operate at 15 VDC, and that the polarity 
would be switched every 48 hours to avoid large pH swings in both electrode wells.  Therefore, 
on May 28, 2013, the timer/polarity switch was set to reverse polarity of the electrodes every 48 
hours.  On this day, groundwater samples for hydrogen and anions were collected from down 
gradient monitoring well S57MW41 utilizing low-flow sampling techniques, as described in 
Section 2.3.  A system check and a full round of groundwater sampling was performed on June 
5, 2013 (Week 2).  Samples were collected from all three demonstration wells utilizing low-flow 
sampling techniques described in Section 2.3.  Samples were analyzed for VOCs, dissolved 



FINAL EVALUATION REPORT 
SITE 57 – PROTON REDUCTION TECHNOLOGY DEMONSTRATION 

NAVAL SUPPORT FACILITY, INDIAN HEAD, MARYLAND 
  PROJECT NO. 146395 

 PRT DEMONSTRATION ACTIVITIES 2-6 

gases, VFAs, anions, and hydrogen.  Samples for hydrogen were also collected from both 
electrode wells within the first 5 minutes of well purging to better compare hydrogen 
concentrations within the well and within the surrounding formation.  Results from the sampling 
events are discussed in Section 3.0 and complete analytical results for each well are provided in 
Appendix B.   

During site checks performed on June 10 and June 19, 2013 (Weeks 3 and 4), it was determined 
that local power outages (most likely caused by electrical storms) caused the DC power supply to 
shut down.  The DC power supply being used was digital, and would not reboot automatically 
after the power was restored.  Therefore, the PRT system was only running for a portion of the 
time during the 3rd and 4th week of the demonstration.  The digital DC power supply was 
replaced with an analog DC power supply (which would automatically reboot after a power 
outage) on June 19, 2013.  The timer was also bypassed at this time, and well 57IW03 was wired 
to be a full-time cathode and well 57IW02 was wired to be a full-time anode.  The voltage was 
left at 15 VDC.  This configuration was maintained for the remainder of the demonstration. 

The final two rounds of groundwater sampling were performed on June 26 and July 8, 2013 
(Weeks 5 and 7).  Samples were collected from all three demonstration wells utilizing low-flow 
sampling techniques described in Section 2.3.  Samples were analyzed for hydrogen during the 
June 26, 2013 event, and for VOCs, dissolved gases, VFAs, anions, hydrogen, and dissolved 
metals during the July 8, 2013.  Additional hydrogen samples were also collected after 5 minutes 
of purging.  Results from the sampling events are discussed in Section 3.0 and complete 
analytical results for each well are provided in Appendix A.      

2.7 WASTE DISPOSAL 

One 55-gallon labeled drum of purge and decon water was generated during sampling and 
temporarily stored on-site.  On July 18, 2013, Shaw sampled the liquid waste for waste 
characterization and the waste was  disposed of off-site at an approved disposal facility on 
August 27, 2013 (Appendix C).  The Navy was responsible for signing manifest forms. 

2.8 DEMOBILIZATION 

Upon completion of the Phase 2 demonstration on July 8, 2013, Shaw demobilized from the site.  
Demobilization activities included site cleanup and equipment decontamination; removal of 
equipment and supplies; and departure of personnel from the site. 
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3.0 DEMONSTRATION RESULTS 
The following subsections provide a summary of select data collected from the two electrode 
wells and one monitoring well during the seven week field demonstration.  These data are 
summarized in Table 1 through Table 3, and Laboratory analytical reports are provided in 
Appendix A.   

3.1 PH 

Groundwater pH values ranged from 4.61 SU to 5.05 SU at the three demonstration wells during 
baseline sampling conducted on May 20, 2013.  The pH in well 57IW02 (which started out as a 
cathode well) increased to 6.03 SU during the first four days of step up testing.  Conversely, the 
pH in well 57IW03 (anode well) decreased to 2.97 SU during the same period.  The pH in 
monitoring well 57MW41 remained relatively constant during this period. 

After the polarity of the PRT system was switched and held constant for the remainder of the 
demonstration, the pH in cathode well 57IW03 increased to 6.26 SU, and the pH in anode well 
57IW02 decreased to 3.16 SU by the end of the demonstration.  The pH in down gradient 
monitoring well 57MW41 increased steadily during the prolonged operation of the system, 
increasing from 4.24 to 5.16 SU.  This represented a nearly 10-fold decrease in hydrogen ion 
concentration (acidity) in the groundwater at this well. 

3.2 ORP 

Groundwater ORP values ranged from +263.9 mV to +385.5 mV at the three demonstration 
wells during the baseline sampling event.  The ORP in well 57IW02 (cathode well) decreased to 
-10 mV during the first four days of step up testing.  Conversely, the ORP in well 57IW03 
(anode well) increased to +533.7 mV during the same period.  The pH in monitoring well 
57MW41 remained relatively constant during this period. 

After the polarity of the PRT system was switched and held constant for the remainder of the 
demonstration, the ORP in cathode well 57IW03 decreased to as low as -470.3 mV, and the ORP 
in anode well 57IW02 increased to as high as +623.6 mV during the final 5 weeks of the 
demonstration.  The ORP in down gradient monitoring well 57MW41 remained relatively steady 
during the demonstration, ranging from +204.9 mV and +263.9 mV. 

3.3 HYDROGEN 

Hydrogen concentrations ranged from 0.0104 µg/L to 0.125 µg/L at the three demonstration 
wells during the baseline sampling event.  Hydrogen concentration in well 57IW02 (cathode 
well) increased to 91.8 µg/L during the first week of operation (step up testing).  Hydrogen 
concentrations in this well returned to near baseline shortly after the polarity of the PRT system 
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was switched.  Hydrogen concentration in well 57IW03 were observed as high as 181 µg/L 
during the final 5 weeks of the demonstration (after the polarity of the ORT system had been 
switched).  Hydrogen concentrations at down gradient monitoring well 57MW41 remained 
relatively steady during the demonstration, ranging from 0.0049 µg/L to 0.040 µg/L. 

As discussed in Section 2.5, hydrogen samples were collected after only 5 minutes of purging 
during Week 1 (step up testing) of the demonstration.  Multiple hydrogen samples were 
sometimes collected from the same well throughout the day during this period.  Additionally, as 
discussed in Section 2.6, to allow for analysis of what is happening inside of the well, as opposed 
to the formation surrounding the well, additional hydrogen samples were collected after only 5 
minutes of purging during select demonstration low flow sampling events.  The data summarized 
in Table 1 through Table 3 includes the last hydrogen sample collected at the end of each day 
during Week 1 activities, and the hydrogen sample collected once the wells had stabilized during 
low flow sampling for the remainder of the demonstration.  All of the laboratory analytical data 
are provided in Appendix A.  The additional hydrogen samples collected during low flow 
sampling indicated that there was significantly more hydrogen (a factor of approximately 2 to 4) 
within the cathode well casing and screen (samples collected after only 5 minutes of purging) 
than what was observed within the formation (samples collected after well stabilization).  These 
data suggest that higher concentrations of hydrogen are diffusing from within the cathode well 
into the surrounding formation.   

3.4 CVOCS 

As presented in Table 1 and Table 3, TCE, cDCE and vinyl chloride concentrations at wells 
57IW02 and 57MW41 remained relatively steady throughout the demonstration.  However, an 
80 percent decrease in TCE and a 90 percent decrease in cDCE were observed at well 57IW03 
(which was operated as an anode well through the majority of the demonstration) between the 
baseline and final sampling event.  These data are counter-intuitive, because reduction of 
chlorinated solvents would not be expected in the anode well.  Because there was only one 
baseline and two performance sampling events for VOCs during the demonstration, it is possible 
that the baseline cVOC data were artificially high 

3.5 ETHENE 

Ethene, the innocuous end product of compete reductive dechlorination of TCE, was not 
observed above the practical quantitation limit (PQL) during the demonstration.   

3.6 SYSTEM OPERATION 

With the exception of two temporary system shutdowns, resulting from local power outages 
(most likely caused by electrical storms), the PRT system functioned as designed.  As discussed 
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in Section 2.6, the digital DC power supply being used at the beginning of the demonstration was 
replaced with an analog DC power supply on June 19, 2013, so that the PRT system would 
automatically reboot after a power outage. 
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4.0 CONCLUSIONS AND RECOMMENDATIONS 
The goals of this PRT demonstration project were to: 1) demonstrate that groundwater pH could 
be altered by inducing an electrical current between two electrodes inserted into the Site 57 
aquifer; 2) demonstrate that hydrogen, an essential electron donor for microbial reductive 
dechlorination, could be produced on a cathode inserted into the Site 57 aquifer, and 3) identify 
initial operating conditions for a full-scale proton reduction system installed to treat the Site 57 
aquifer.  Demonstrating cVOC biodegradation was not a goal of this work.  Results of the 
demonstration revealed that the groundwater pH could be readily increased by proton reduction 
on the cathode, and that the reduction in pH at the cathode also reduced the groundwater ORP to 
levels suitable for microbial reductive dechlorination (i.e., <-200 mV).   

Microbial reductive dechlorination of chlorinated ethenes is very sensitive to pH and ORP.  The 
permissible range of pH for complete dechlorination of cVOCs is approximately pH 5.6 to pH 
8.5, with the optimal range between approximately pH 6.5 and 7.5 (Vainberg et al., 2009).  
Because pH represents the negative log of the hydrogen ion concentration (-log[H+]) , a 1-fold 
increase in pH units represents a 10-fold decrease in hydrogen ion concentration.  In a proton 
reduction technology system, cathodes are “electron donating”, so it is at the cathode that 
hydrogen ions (protons) are reduced.  Likewise, it is at the cathode that electrolysis of water can 
occur, resulting in the production of hydroxide ion (OH-).  Consequently, it is in wells that 
contain a cathode that we expect to observe increases in pH and the production of hydrogen.  
Because it is a reducing environment, we also expect decreases in ORP in the cathode wells. 

During this demonstration, the pH of groundwater in the cathode wells increased during 
operation of the proton reduction system.  During the first day of testing, pH in 57IW03 
increased by approximately 0.5 SU even at the lowest voltage tested (5 volts).  This increase in 
pH was accompanied by significant increase in hydrogen concentration and a significant 
decrease in groundwater ORP.  Consequently, the results demonstrate that the proton reduction 
system could be operated at as low as 5 VDC, and still result in increased groundwater pH, 
decreased ORP, and the production of sufficient hydrogen to support microbial reductive 
dechlorination.  

One of the greatest challenges for treating low pH aquifers is consuming the buffering capacity 
of the aquifer soils.  This can be achieved by prolonged operation of a proton reduction system.  
In this scenario, high pH groundwater from the cathode well is transported down gradient of the 
cathode by either natural or induced groundwater flow.  The rate at which the down gradient 
aquifer pH is increased is dependent on the rate at which the high pH groundwater can be 
produced and “loaded” into the down gradient aquifer.  During this demonstration, we measured 
the rate of pH change in the cathode well during operation at increasing applied voltages.  We 
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also measured pH changes in 57MW41 that was located a few feet down gradient of 57IW03 
while it was operated as a cathode well between June 5 and July 8, 2013.  Results of the 
demonstration showed that increasing voltage and prolonged operation resulted in significantly 
increased pH in the cathode wells, but that the rate of pH increase was relatively slow.  The slow 
increase was likely due to the low electrical conductivity of the system, as indicated by the 
relatively low current measured during the demonstration.  In addition, the low groundwater flow 
rates of the system will likely limit the loading of high pH groundwater from the cathode well to 
the down gradient formation.  Consequently, the results of the demonstration showed that 
under the tested operating conditions, the pH of the aquifer can be increased, but the rate of 
increase will be slow and many years may be required before the aquifer geochemistry is 
suitable for biological treatment.   

Results of this demonstration and our on-going PRT demonstration project at McGuire Air Force 
Base have demonstrated that proton reduction can be used to increase groundwater pH, decrease 
groundwater ORP, and produce sufficient hydrogen to support reductive dechlorination of 
chlorinated ethenes.  They also reveal, however, that the greatest challenge for treating low pH 
aquifers is consuming the buffering capacity of aquifer soils in a treatment zone down gradient 
of the system cathodes.  If the buffering capacity of these soils were consumed, it is likely that 
the proton reduction system could be used to increase the pH of inflowing groundwater to 
maintain the suitable pH of the treatment zone, while also providing hydrogen and reducing 
conditions for reductive dechlorination.  Thus, a treatment option for Site 57 would include an 
initial treatment with base or high pH buffer to consume the buffering capacity of aquifer 
soils, followed by operation of the proton reduction technology to maintain the desired aquifer 
pH and to support reductive dechlorination.   

Construction and operation of a full-scale treatment system incorporating PRT at Site 57 will 
require several considerations.  As mentioned above, Shaw recommends planning to increase 
aquifer pH within the treatment zone by first injecting a basic solution (e.g., potassium hydroxide 
(KOH)) or buffer (sodium bicarbonate) to increase the pH in a designed treatment zone.  Given 
the reportedly relatively slow groundwater flow rates at the site, this treatment zone can be fairly 
short (e.g., 5 to 10 feet) and still provide adequate contact time between the in-flowing 
contaminants and the dechlorinating bacteria maintained in the zone.  Fortunately, injection well 
boring logs indicate that the aquifer formation is composed of primarily sands and gravel, and as 
such should be relatively permissible for the injection of buffer solutions.  While injection of the 
buffering solution could be performed by using the existing injection wells installed at the site, 
Shaw is concerned about the construction of the existing wells.  It appears that the IW well 
construction may not be conducive to injecting substrates, because the top of the well screens 
appear to be very near the water table elevation.  Also, the filter packs installed above the screens 
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appear to extend to above the water table.  Because of the lack of hydraulic head above the well 
screen, and the potential conduit created by the filter pack, injected materials may potentially 
migrate into the vadose zone, rather than be effectively distributed within the aquifer.  As a 
result of all of the above-mentioned factors, Shaw would likely recommend the use of direct 
push technology to inject a buffering solution over 3-4 foot intervals, starting from bottom up, 
within the designed treatment zones.  While injecting buffers, we also would consider adding 
some organic substrate and a dechlorinating culture to rapidly establish the biologically active 
treatment zone.   

The presence of extensive underground utilities across the proposed treatment area would need 
to be taken into account when designing the layout of a direct push injection grid.  Additionally, 
previous experience injecting liquid-phase amendments into the injection wells in the treatment 
area indicated the presence of preferential pathways that allowed injected reagents to short 
circuit into a storm sewer line crossing through the treatment area, which leads to a surface water 
outfall.  Specific descriptions of methods and procedures required to prevent short circuiting 
impacts would need to be addressed in the design for a full-scale injection program.  These 
methods would likely include the following: 

• Minimizing injection flows, volumes, and pressures, particularly at the shallower 
injection intervals, 

• Close monitoring for decreases in injection pressures and or increases in injection flows 
(relative to pressures and flows observed at deeper injection intervals) that may indicate 
short-circuiting, and 

• Monitoring of the storm sewer line and/or surface water outfall. 

Another consideration for the construction and operation of a full scale PRT system at Site 57 is 
the location of the electrode wells.  As shown during the demonstration, while pH is increased 
and ORP is decreased at the cathode, pH is decreased and ORP is increased at the anode.  The 
results of the demonstration, however, showed that when the polarity of the electrodes is 
reversed, both pH and ORP respond fairly quickly (i.e., within days).  This creates the possibility 
for two different design scenarios for full scale implementation.   

In the first scenario, two off-set rows of electrodes that sandwiched the biological treatment zone 
could be installed as permeable reactive barriers or treatment ”hurdles” along the contaminant 
plume.  In this approach, the cathodes would reside on the up gradient side of the zone, and 
polarity of the electrodes would be alternated as needed to maintain a suitable pH.  The 
occasional production of oxygen (from anodes) up gradient of the treatment zone could also be 
used if necessary to control extremely-oxygen-sensitive methanogenic bacteria if they appear to 
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be competing for the produced hydrogen with dechlorinating (as would be indicated by high 
levels of methane).   

In the second scenario, cathodes could be placed in rows within the contaminant plume while 
common anodes (i.e., an anode shared by multiple cathodes) are placed outside the plume.  The 
advantage of this approach would be that the low pH and oxygen produced at the anode would 
not affect the treated area of the plume.  In addition, it would allow us to most efficiently utilize 
the existing injection wells installed in the plume and minimize the number of additional wells 
that would need to be installed to ensure efficient treatment of the plume. 

In either case outlined above, periodic alternating of polarity would be performed to minimize 
mineral precipitation on the electrodes.  During these electrode maintenance procedures, the 
groundwater geochemistry within the electrode wells is going to change.  Results of this 
demonstration, however, have shown that these short term changes will be rapidly corrected 
once the polarity is returned to its original setting. 

 

In summary, the results of this demonstration project showed that the groundwater pH and ORP 
at Site 57 can be altered, and hydrogen can be produced, by using PRT, to create suitable 
conditions for in situ biodegradation of cVOCs,.  Response of the aquifer to PRT alone, 
however, may be slower than necessary to meet regulatory requirements.  To speed and improve 
performance of the treatment, buffering solutions could be added to the aquifer to rapidly 
consume soil buffering capacity and organic substrate and a dechlorinating culture would be 
added to rapidly establish the biologically active treatment zone.  The PRT would be used to 
maintain the appropriate aquifer geochemistry and supply hydrogen to support the activity of 
dechlorinating bacteria in the aquifer.  The organic substrate (most likely sodium lactate) would 
be biodegraded within a few months, allowing evaluation of the PRT portion of the 
implementation to be evaluated over time. Several indicators of the  switch from utilization of 
the carbon electron donor to the exclusive use of H2 are expected to become apparent, including, 
1) depletion of lactate; 2) depletion of volatile fatty acids, especially propionic acid lactate, that 
are fermentation products of lactate; 3) continued low Eh after depletion of added lactate and 
propionic acid;   4) continued low concentrations of sulfate, from active sulfate reduction,  
following depletion of lactate and propionic; and 5) possible continued presence of acetate, from 
homoacetogenesis, following depletion of lactate and propionic acid. 
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Date pH      (SU)
ORP          
(mV)

DO    
(mg/L)

Hydrogen  
(µg/L)

TCE     
(µg/L)

c DCE       
(µg/L)

Vinyl 
Chloride    

(µg/L)
Ethene  
(µg/L) Comments

5/20/2013 4.61 364.5 6.35 0.0104 114 21.5 <5 <5 Baseline sampling event
5/21/2013 5.10 -2.3 3.89 44.9 NS NS NS NS Last daily reading during step up testing.  PRT system at 5 Volts
5/22/2013 5.47 -285.3 3.02 47.9 NS NS NS NS Last daily reading during step up testing.  PRT system at 10 Volts
5/23/2013 5.97 -348.2 2.90 NS NS NS NS NS Last daily reading during step up testing.  PRT system at 15 Volts
5/24/2013 6.03 -10.0 6.42 91.8 NS NS NS NS Last daily reading during step up testing.  PRT system at 15 Volts
5/28/2013 6.05 -62.7 5.90 NS NS NS NS NS Last daily reading prior to alternating electrode polarity.  PRT system at 15 Volts
6/5/2013 3.76 362.0 1.23 0.062 32.3 11.9 <5 <5 Low flow sampling event.  PRT system polarity alternating every 48 hours.

6/26/2013 2.79 493.4 6.30 0.280 NS NS NS NS Low flow sampling event.  57IW02 set to permenant anode.  PRT system at 15 Volts.
7/8/2013 3.16 623.6 28.26 0.358 22.7 2.1 J <5 <5 Final low flow sampling event prior to PRT system shutdown.

J - estimated value above MDL and less than PQL.

Table 1
Summary of Data for 571IW02



Date
pH      

(SU)
ORP          
(mV)

DO    
(mg/L)

Hydrogen  
(µg/L)

TCE     
(µg/L)

c DCE       
(µg/L)

Vinyl 
Chloride    

(µg/L)
Ethene  
(µg/L) Comments

5/20/2013 4.97 385.5 4.98 0.125 413 209 3.0 J <5 Baseline sampling event
5/21/2013 4.55 373.0 3.59 0.0205 NS NS NS NS Last daily reading during step up testing.  PRT system at 5 Volts
5/22/2013 3.83 411.0 5.46 NS NS NS NS NS Last daily reading during step up testing.  PRT system at 10 Volts
5/23/2013 3.00 495.3 12.93 NS NS NS NS NS Last daily reading during step up testing.  PRT system at 15 Volts
5/24/2013 2.97 533.7 22.84 NS NS NS NS NS Last daily reading during step up testing.  PRT system at 15 Volts
5/28/2013 2.90 845.2 26.34 NS NS NS NS NS Last daily reading prior to alternating electrode polarity.  PRT system at 15 Volts
6/5/2013 4.08 -54.0 0.66 26.4 305 147 1.9 J <5 Low flow sampling event.  PRT system polarity alternating every 48 hours.

6/26/2013 5.97 -470.3 0.68 181 NS NS NS NS Low flow sampling event.  57IW03 set to permenant cathode.  PRT system at 15 Volts.
7/8/2013 6.26 -234.1 5.52 122 430 175 3.0 J <5 Final low flow sampling event prior to PRT system shutdown.

J - estimated value above MDL and less than PQL.

Table 2
Summary of Data for 57IW03



Date pH      (SU)
ORP          
(mV)

DO    
(mg/L)

Hydrogen  
(µg/L)

TCE     
(µg/L)

c DCE       
(µg/L)

Vinyl 
Chloride    

(µg/L)
Ethene  
(µg/L) Comments

5/20/2013 5.05 263.9 4.27 0.0157 30.3 6.9 <5 <5 Baseline sampling event
5/28/2013 5.16 256.8 5.85 0.0049 J NS NS NS NS Low flow sampling prior to shifting electrode polarity.  PRT system at 15 Volts.
6/5/2013 4.24 226.7 0.92 0.026 29.4 7.9 <5 <5 Low flow sampling event.  PRT system polarity alternating every 48 hours.

6/26/2013 4.64 204.9 0.77 0.040 NS NS NS NS Low flow sampling event.  PRT system polarity not alternating and at 15 Volts.
7/8/2013 5.07 219.8 11.1 0.0068 58.5 11.4 1.2 J <5 Final low flow sampling event prior to PRT system shutdown.

J - estimated value above MDL and less than PQL.

Table 3
Summary of Data 57MW41
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APPENDIX A 
ANALYTICAL DOCUMENTATION 

Note: In an effort aimed at reducing both paper consumption and the physical size 
of this report, this Appendix is only included in the electronic file on the CD 

attached to this report. 
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Accutest LabLink@143628 11:46 19-Jul-2013

Sample Summary

Taylor Progressive Services, LLC
Job No: FA6224

Indian Head Site 57; VA
Project No:   146395

Sample Collected Matrix Client 
Number Date Time By Received Code Type Sample ID

FA6224-1 07/08/13 10:32 JC 07/09/13 AQ Water S57IW03

FA6224-1F 07/08/13 10:32 JC 07/09/13 AQ Water Filtered S57IW03

FA6224-2 07/08/13 11:10 JC 07/09/13 AQ Water S57IW02

FA6224-2F 07/08/13 11:10 JC 07/09/13 AQ Water Filtered S57IW02

FA6224-3 07/08/13 12:05 JC 07/09/13 AQ Water S57MW41

FA6224-3F 07/08/13 12:05 JC 07/09/13 AQ Water Filtered S57MW41

3 of 21
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Summary of Hits Page 1 of 1     
Job Number: FA6224
Account: Taylor Progressive Services, LLC
Project: Indian Head Site 57; VA
Collected: 07/08/13

Lab Sample ID   Client Sample ID Result/
Analyte Qual LOQ LOD Units Method

FA6224-1 S57IW03

Iron 199 J 300 50 ug/l SW846 6010C

FA6224-1F S57IW03

No hits reported in this sample.

FA6224-2 S57IW02

Iron 796 300 50 ug/l SW846 6010C

FA6224-2F S57IW02

No hits reported in this sample.

FA6224-3 S57MW41

Iron 469 300 50 ug/l SW846 6010C

FA6224-3F S57MW41

Iron 510 300 50 ug/l SW846 6010C

4 of 21
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Sample Results

Report of Analysis

Southeast

Section 3
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Accutest LabLink@143628 11:46 19-Jul-2013

Report of Analysis Page 1 of 1     

Client Sample ID: S57IW03 
Lab Sample ID: FA6224-1 Date Sampled: 07/08/13 
Matrix: AQ - Water   Date Received: 07/09/13 

Percent Solids: n/a 
Project: Indian Head Site 57; VA

Total Metals Analysis

Analyte Result LOQ LOD Units DF Prep Analyzed By Method Prep Method

Iron 199 J 300 50 ug/l 1 07/10/13 07/11/13 LM SW846 6010C 1 SW846 3010A 2

(1) Instrument QC Batch: MA10886
(2) Prep QC Batch: MP25455

LOQ = Limit of Quantitation U = Indicates a result < LOD
LOD = Limit of Detection J = Indicates a result >= LOD but < LOQ

6 of 21
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Accutest LabLink@143628 11:46 19-Jul-2013

Report of Analysis Page 1 of 1     

Client Sample ID: S57IW03 
Lab Sample ID: FA6224-1F Date Sampled: 07/08/13 
Matrix: AQ - Water Filtered   Date Received: 07/09/13 

Percent Solids: n/a 
Project: Indian Head Site 57; VA

Dissolved Metals Analysis

Analyte Result LOQ LOD Units DF Prep Analyzed By Method Prep Method

Iron 50 U 300 50 ug/l 1 07/10/13 07/11/13 LM SW846 6010C 1 SW846 3010A 2

(1) Instrument QC Batch: MA10886
(2) Prep QC Batch: MP25455

LOQ = Limit of Quantitation U = Indicates a result < LOD
LOD = Limit of Detection J = Indicates a result >= LOD but < LOQ

7 of 21
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Report of Analysis Page 1 of 1     

Client Sample ID: S57IW02 
Lab Sample ID: FA6224-2 Date Sampled: 07/08/13 
Matrix: AQ - Water   Date Received: 07/09/13 

Percent Solids: n/a 
Project: Indian Head Site 57; VA

Total Metals Analysis

Analyte Result LOQ LOD Units DF Prep Analyzed By Method Prep Method

Iron 796 300 50 ug/l 1 07/10/13 07/11/13 LM SW846 6010C 1 SW846 3010A 2

(1) Instrument QC Batch: MA10886
(2) Prep QC Batch: MP25455

LOQ = Limit of Quantitation U = Indicates a result < LOD
LOD = Limit of Detection J = Indicates a result >= LOD but < LOQ

8 of 21
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Report of Analysis Page 1 of 1     

Client Sample ID: S57IW02 
Lab Sample ID: FA6224-2F Date Sampled: 07/08/13 
Matrix: AQ - Water Filtered   Date Received: 07/09/13 

Percent Solids: n/a 
Project: Indian Head Site 57; VA

Dissolved Metals Analysis

Analyte Result LOQ LOD Units DF Prep Analyzed By Method Prep Method

Iron 50 U 300 50 ug/l 1 07/10/13 07/11/13 LM SW846 6010C 1 SW846 3010A 2

(1) Instrument QC Batch: MA10886
(2) Prep QC Batch: MP25455

LOQ = Limit of Quantitation U = Indicates a result < LOD
LOD = Limit of Detection J = Indicates a result >= LOD but < LOQ
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Report of Analysis Page 1 of 1     

Client Sample ID: S57MW41 
Lab Sample ID: FA6224-3 Date Sampled: 07/08/13 
Matrix: AQ - Water   Date Received: 07/09/13 

Percent Solids: n/a 
Project: Indian Head Site 57; VA

Total Metals Analysis

Analyte Result LOQ LOD Units DF Prep Analyzed By Method Prep Method

Iron 469 300 50 ug/l 1 07/10/13 07/11/13 LM SW846 6010C 1 SW846 3010A 2

(1) Instrument QC Batch: MA10886
(2) Prep QC Batch: MP25455

LOQ = Limit of Quantitation U = Indicates a result < LOD
LOD = Limit of Detection J = Indicates a result >= LOD but < LOQ

10 of 21
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Report of Analysis Page 1 of 1     

Client Sample ID: S57MW41 
Lab Sample ID: FA6224-3F Date Sampled: 07/08/13 
Matrix: AQ - Water Filtered   Date Received: 07/09/13 

Percent Solids: n/a 
Project: Indian Head Site 57; VA

Dissolved Metals Analysis

Analyte Result LOQ LOD Units DF Prep Analyzed By Method Prep Method

Iron 510 300 50 ug/l 1 07/10/13 07/11/13 LM SW846 6010C 1 SW846 3010A 2

(1) Instrument QC Batch: MA10886
(2) Prep QC Batch: MP25455

LOQ = Limit of Quantitation U = Indicates a result < LOD
LOD = Limit of Detection J = Indicates a result >= LOD but < LOQ
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Misc. Forms

Custody Documents and Other Forms

Includes the following where applicable:

• Chain of Custody

Southeast

Section 4
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FA6224: Chain of Custody
Page 1 of 2
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Metals Analysis

QC Data Summaries

Includes the following where applicable:

• Method Blank Summaries
• Matrix Spike and Duplicate Summaries
• Blank Spike and Lab Control Sample Summaries
• Serial Dilution Summaries

Southeast

Section 5
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BLANK RESULTS SUMMARY 
Part 2 - Method Blanks

Login Number: FA6224 
Account: TPSVAVAB - Taylor Progressive Services, LLC 

Project: Indian Head Site 57; VA

QC Batch ID: MP25455                                          Methods: SW846 6010C 
Matrix Type: AQUEOUS                                            Units: ug/l

Prep Date:                                         07/10/13                                              

MB       
Metal          RL       IDL      MDL      raw      final                                                  

Aluminum       200      15       15                                                                      

Antimony       6.0      1.3      1.3                                                                     

Arsenic        10       1.6      2.5                                                                     

Barium         200      1        1                                                                       

Beryllium      4.0      .5       .5                                                                      

Cadmium        5.0      .5       .5                                                                      

Calcium        1000     50       50                                                                      

Chromium       10       1.8      2                                                                       

Cobalt         50       .5       .5                                                                      

Copper         25       1        1                                                                       

Iron           300      29       29       -15      <300                                                  

Lead           5.0      1.1      1.1                                                                     

Magnesium      5000     74       74                                                                      

Manganese      15       .7       .7                                                                      

Molybdenum     50       .6       1                                                                       

Nickel         40       .5       .5                                                                      

Potassium      10000    200      200                                                                     

Selenium       10       2        2                                                                       

Silver         10       .5       .5                                                                      

Sodium         10000    500      500                                                                     

Strontium      10       .5       .5                                                                      

Thallium       10       1.3      1.3                                                                     

Tin            50       .7       1.8                                                                     

Titanium       10       .9       1                                                                       

Vanadium       50       .5       1                                                                       

Zinc           20       3        5                                                                       

Associated samples MP25455: FA6224-1, FA6224-2, FA6224-3, FA6224-1F, FA6224-2F, FA6224-3F

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
(anr) Analyte not requested

_________________________________________________________________________________________________________
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MATRIX SPIKE AND DUPLICATE RESULTS SUMMARY 

Login Number: FA6224 
Account: TPSVAVAB - Taylor Progressive Services, LLC 

Project: Indian Head Site 57; VA

QC Batch ID: MP25455                                          Methods: SW846 6010C 
Matrix Type: AQUEOUS                                            Units: ug/l

Prep Date:                       07/10/13                                     07/10/13                   

FA5974-4          QC       FA5974-4          Spikelot QC                 
Metal          Original DUP      RPD      Limits   Original MS       MPFLICP1 % Rec    Limits             

Aluminum                                                                                                 

Antimony                                                                                                 

Arsenic        anr                                                                                       

Barium         anr                                                                                       

Beryllium                                                                                                

Cadmium        anr                                                                                       

Calcium                                                                                                  

Chromium       anr                                                                                       

Cobalt                                                                                                   

Copper                                                                                                   

Iron           5750     5920     2.9      0-20     5750     31200    26000    97.9     80-120            

Lead           anr                                                                                       

Magnesium                                                                                                

Manganese      anr                                                                                       

Molybdenum                                                                                               

Nickel         anr                                                                                       

Potassium                                                                                                

Selenium       anr                                                                                       

Silver         anr                                                                                       

Sodium                                                                                                   

Strontium                                                                                                

Thallium                                                                                                 

Tin                                                                                                      

Titanium                                                                                                 

Vanadium                                                                                                 

Zinc           anr                                                                                       

Associated samples MP25455: FA6224-1, FA6224-2, FA6224-3, FA6224-1F, FA6224-2F, FA6224-3F

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
(N) Matrix Spike Rec. outside of QC limits
(anr) Analyte not requested

_________________________________________________________________________________________________________
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MATRIX SPIKE AND DUPLICATE RESULTS SUMMARY 

Login Number: FA6224 
Account: TPSVAVAB - Taylor Progressive Services, LLC 

Project: Indian Head Site 57; VA

QC Batch ID: MP25455                                          Methods: SW846 6010C 
Matrix Type: AQUEOUS                                            Units: ug/l

Prep Date:                                         07/10/13                                              

FA5974-4          Spikelot          MSD      QC                                            
Metal          Original MSD      MPFLICP1 % Rec    RPD      Limit                                         

Aluminum                                                                                                 

Antimony                                                                                                 

Arsenic        anr                                                                                       

Barium         anr                                                                                       

Beryllium                                                                                                

Cadmium        anr                                                                                       

Calcium                                                                                                  

Chromium       anr                                                                                       

Cobalt                                                                                                   

Copper                                                                                                   

Iron           5750     31900    26000    100.6    2.2      20                                           

Lead           anr                                                                                       

Magnesium                                                                                                

Manganese      anr                                                                                       

Molybdenum                                                                                               

Nickel         anr                                                                                       

Potassium                                                                                                

Selenium       anr                                                                                       

Silver         anr                                                                                       

Sodium                                                                                                   

Strontium                                                                                                

Thallium                                                                                                 

Tin                                                                                                      

Titanium                                                                                                 

Vanadium                                                                                                 

Zinc           anr                                                                                       

Associated samples MP25455: FA6224-1, FA6224-2, FA6224-3, FA6224-1F, FA6224-2F, FA6224-3F

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
(N) Matrix Spike Rec. outside of QC limits
(anr) Analyte not requested

_________________________________________________________________________________________________________
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SPIKE BLANK AND LAB CONTROL SAMPLE SUMMARY 

Login Number: FA6224 
Account: TPSVAVAB - Taylor Progressive Services, LLC 

Project: Indian Head Site 57; VA

QC Batch ID: MP25455                                          Methods: SW846 6010C 
Matrix Type: AQUEOUS                                            Units: ug/l

Prep Date:                       07/10/13                                                                

BSP      Spikelot QC                                                              
Metal          Result   MPFLICP1 % Rec    Limits                                                          

Aluminum                                                                                                 

Antimony                                                                                                 

Arsenic        anr                                                                                       

Barium         anr                                                                                       

Beryllium                                                                                                

Cadmium        anr                                                                                       

Calcium                                                                                                  

Chromium       anr                                                                                       

Cobalt                                                                                                   

Copper                                                                                                   

Iron           27300    26000    105.0    80-120                                                         

Lead           anr                                                                                       

Magnesium                                                                                                

Manganese      anr                                                                                       

Molybdenum                                                                                               

Nickel         anr                                                                                       

Potassium                                                                                                

Selenium       anr                                                                                       

Silver         anr                                                                                       

Sodium                                                                                                   

Strontium                                                                                                

Thallium                                                                                                 

Tin                                                                                                      

Titanium                                                                                                 

Vanadium                                                                                                 

Zinc           anr                                                                                       

Associated samples MP25455: FA6224-1, FA6224-2, FA6224-3, FA6224-1F, FA6224-2F, FA6224-3F

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
(anr) Analyte not requested

_________________________________________________________________________________________________________
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SERIAL DILUTION RESULTS SUMMARY 

Login Number: FA6224 
Account: TPSVAVAB - Taylor Progressive Services, LLC 

Project: Indian Head Site 57; VA

QC Batch ID: MP25455                                          Methods: SW846 6010C 
Matrix Type: AQUEOUS                                            Units: ug/l

Prep Date:                       07/10/13                                                                

FA5974-4          QC                                                              
Metal          Original SDL 1:5  %DIF     Limits                                                          

Aluminum                                                                                                 

Antimony                                                                                                 

Arsenic        anr                                                                                       

Barium         anr                                                                                       

Beryllium                                                                                                

Cadmium        anr                                                                                       

Calcium                                                                                                  

Chromium       anr                                                                                       

Cobalt                                                                                                   

Copper                                                                                                   

Iron           5750     5640     1.9      0-10                                                           

Lead           anr                                                                                       

Magnesium                                                                                                

Manganese      anr                                                                                       

Molybdenum                                                                                               

Nickel         anr                                                                                       

Potassium                                                                                                

Selenium       anr                                                                                       

Silver         anr                                                                                       

Sodium                                                                                                   

Strontium                                                                                                

Thallium                                                                                                 

Tin                                                                                                      

Titanium                                                                                                 

Vanadium                                                                                                 

Zinc           anr                                                                                       

Associated samples MP25455: FA6224-1, FA6224-2, FA6224-3, FA6224-1F, FA6224-2F, FA6224-3F

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
(anr) Analyte not requested

_________________________________________________________________________________________________________

Page 1

20 of 21

FA6224

5
5.1.4



POST DIGESTATE SPIKE SUMMARY 

Login Number: FA6224 
Account: TPSVAVAB - Taylor Progressive Services, LLC 

Project: Indian Head Site 57; VA

QC Batch ID: MP25455                                          Methods: SW846 6010C 
Matrix Type: AQUEOUS                                            Units: ug/l

Prep Date:                                                                             07/10/13          

Sample   Final    FA5974-4          PS       Spike    Spike    Spike    QC        
Metal          ml       ml       Raw      Corr.**  ug/l     ml       ug/ml    ug/l     % Rec    Limits    

Aluminum                                                                                                 

Antimony                                                                                                 

Arsenic                                                                                                  

Barium                                                                                                   

Beryllium                                                                                                

Cadmium                                                                                                  

Calcium                                                                                                  

Chromium                                                                                                 

Cobalt                                                                                                   

Copper                                                                                                   

Iron           9.8      10       5750     5635     8662     0.2      150      3000     100.9    80-120   

Lead                                                                                                     

Magnesium                                                                                                

Manganese                                                                                                

Molybdenum                                                                                               

Nickel                                                                                                   

Potassium                                                                                                

Selenium                                                                                                 

Silver                                                                                                   

Sodium                                                                                                   

Strontium                                                                                                

Thallium                                                                                                 

Tin                                                                                                      

Titanium                                                                                                 

Vanadium                                                                                                 

Zinc                                                                                                     

Associated samples MP25455: FA6224-1, FA6224-2, FA6224-3, FA6224-1F, FA6224-2F, FA6224-3F

Results < IDL are shown as zero for calculation purposes
(*) Outside of QC limits
(**)  Corr. sample result = Raw * (sample volume / final volume)
(anr) Analyte not requested

_________________________________________________________________________________________________________
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Accutest LabLink@143628 11:46 19-Jul-2013

Sample Summary

Taylor Progressive Services, LLC
Job No: FA6224

Indian Head Site 57; VA
Project No:   146395

Sample Collected Matrix Client 
Number Date Time By Received Code Type Sample ID

FA6224-1 07/08/13 10:32 JC 07/09/13 AQ Water S57IW03

FA6224-1F 07/08/13 10:32 JC 07/09/13 AQ Water Filtered S57IW03

FA6224-2 07/08/13 11:10 JC 07/09/13 AQ Water S57IW02

FA6224-2F 07/08/13 11:10 JC 07/09/13 AQ Water Filtered S57IW02

FA6224-3 07/08/13 12:05 JC 07/09/13 AQ Water S57MW41

FA6224-3F 07/08/13 12:05 JC 07/09/13 AQ Water Filtered S57MW41

Draft: 1 of 9



Accutest LabLink@143628 11:46 19-Jul-2013

Report of Analysis Page 1 of 1     

Client Sample ID: S57IW03 
Lab Sample ID: FA6224-1 Date Sampled: 07/08/13 
Matrix: AQ - Water   Date Received: 07/09/13 

Percent Solids: n/a 
Project: Indian Head Site 57; VA

Total Metals Analysis

Analyte Result LOQ LOD Units DF Prep Analyzed By Method Prep Method

Iron 199 J 300 50 ug/l 1 07/10/13 07/11/13 LM SW846 6010C 1 SW846 3010A 2

(1) Instrument QC Batch: MA10886
(2) Prep QC Batch: MP25455

LOQ = Limit of Quantitation U = Indicates a result < LOD
LOD = Limit of Detection J = Indicates a result >= LOD but < LOQ

Draft: 2 of 9
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Report of Analysis Page 1 of 1     

Client Sample ID: S57IW03 
Lab Sample ID: FA6224-1F Date Sampled: 07/08/13 
Matrix: AQ - Water Filtered   Date Received: 07/09/13 

Percent Solids: n/a 
Project: Indian Head Site 57; VA

Dissolved Metals Analysis

Analyte Result LOQ LOD Units DF Prep Analyzed By Method Prep Method

Iron 50 U 300 50 ug/l 1 07/10/13 07/11/13 LM SW846 6010C 1 SW846 3010A 2

(1) Instrument QC Batch: MA10886
(2) Prep QC Batch: MP25455

LOQ = Limit of Quantitation U = Indicates a result < LOD
LOD = Limit of Detection J = Indicates a result >= LOD but < LOQ

Draft: 3 of 9
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Report of Analysis Page 1 of 1     

Client Sample ID: S57IW02 
Lab Sample ID: FA6224-2 Date Sampled: 07/08/13 
Matrix: AQ - Water   Date Received: 07/09/13 

Percent Solids: n/a 
Project: Indian Head Site 57; VA

Total Metals Analysis

Analyte Result LOQ LOD Units DF Prep Analyzed By Method Prep Method

Iron 796 300 50 ug/l 1 07/10/13 07/11/13 LM SW846 6010C 1 SW846 3010A 2

(1) Instrument QC Batch: MA10886
(2) Prep QC Batch: MP25455

LOQ = Limit of Quantitation U = Indicates a result < LOD
LOD = Limit of Detection J = Indicates a result >= LOD but < LOQ

Draft: 4 of 9
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Report of Analysis Page 1 of 1     

Client Sample ID: S57IW02 
Lab Sample ID: FA6224-2F Date Sampled: 07/08/13 
Matrix: AQ - Water Filtered   Date Received: 07/09/13 

Percent Solids: n/a 
Project: Indian Head Site 57; VA

Dissolved Metals Analysis

Analyte Result LOQ LOD Units DF Prep Analyzed By Method Prep Method

Iron 50 U 300 50 ug/l 1 07/10/13 07/11/13 LM SW846 6010C 1 SW846 3010A 2

(1) Instrument QC Batch: MA10886
(2) Prep QC Batch: MP25455

LOQ = Limit of Quantitation U = Indicates a result < LOD
LOD = Limit of Detection J = Indicates a result >= LOD but < LOQ

Draft: 5 of 9
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Report of Analysis Page 1 of 1     

Client Sample ID: S57MW41 
Lab Sample ID: FA6224-3 Date Sampled: 07/08/13 
Matrix: AQ - Water   Date Received: 07/09/13 

Percent Solids: n/a 
Project: Indian Head Site 57; VA

Total Metals Analysis

Analyte Result LOQ LOD Units DF Prep Analyzed By Method Prep Method

Iron 469 300 50 ug/l 1 07/10/13 07/11/13 LM SW846 6010C 1 SW846 3010A 2

(1) Instrument QC Batch: MA10886
(2) Prep QC Batch: MP25455

LOQ = Limit of Quantitation U = Indicates a result < LOD
LOD = Limit of Detection J = Indicates a result >= LOD but < LOQ

Draft: 6 of 9
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Report of Analysis Page 1 of 1     

Client Sample ID: S57MW41 
Lab Sample ID: FA6224-3F Date Sampled: 07/08/13 
Matrix: AQ - Water Filtered   Date Received: 07/09/13 

Percent Solids: n/a 
Project: Indian Head Site 57; VA

Dissolved Metals Analysis

Analyte Result LOQ LOD Units DF Prep Analyzed By Method Prep Method

Iron 510 300 50 ug/l 1 07/10/13 07/11/13 LM SW846 6010C 1 SW846 3010A 2

(1) Instrument QC Batch: MA10886
(2) Prep QC Batch: MP25455

LOQ = Limit of Quantitation U = Indicates a result < LOD
LOD = Limit of Detection J = Indicates a result >= LOD but < LOQ

Draft: 7 of 9
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